A B S T R A C T
Of the estimated 15 million children orphaned as a result of the human immunodeficiency virus (HIV) pandemic, about 11.6 million are living in sub-Saharan Africa [1] . Orphans are at increased risk of psychological distress, poverty, and school dropout [2] . Sexual behavior increases among school dropouts [3] , leaving adolescent orphans particularly vulnerable to HIV infection. Structural interventions, such as enhanced access to continued schooling, offer the promise of more effective HIV prevention strategies for this vulnerable group [4] .
Several recent experimental studies have demonstrated reductions in HIV risk by improving enrollment and attendance at school. In Kenya, an intervention wherein school uniforms were provided to the students decreased school dropout, marriage, and pregnancy compared with an intervention consisting of teachers who were trained in HIV education [5] . In Malawi, young women who received conditional cash transfers (for staying in school) and secondary school fees were more likely to remain in school and showed some reductions in sexual risk behavior [6] . A subsample of older girls (average age: 17 years) who had previously dropped out of school, were less likely to marry or become pregnant as compared with controls [6] . In Zimbabwe, comprehensive school support for rural adolescent orphan girls reduced school dropout by 78% and early marriage by 63% [7] . This article reports early findings from an experimental pilot study testing the effect of providing comprehensive community-based school support on orphan adolescent sexual risk behaviors in Nyanza Province, Kenya. Nyanza Province has the highest HIV prevalence (15%) in Kenya; the Luo tribe, which dominates in Nyanza, has the highest HIV prevalence (22%) among all ethnicities [8] . On the basis of the Social Development Model [9] , we hypothesized that intervention students would show greater attachment to school and prosocial adults and have higher educational aspirations, more positive future expectations, more protective attitudes about early sex, and less sexual activity. We also hypothesized that school support for both girls and boys would increase equitable gender attitudes, which have been found to be associated with HIV prevalence in sub-Saharan Africa [10] .
Methods
The study sample included 105 Luo students aged 12-14 years, who had lost one or both parents through death by any cause in a rural location (East Kochieng) near the city of Kisumu. Local leaders identified 79 households with one or more eligible orphans. Parent or guardian consent and student assent were obtained, and all protocols were approved by the Pacific Institute for Research and Evaluation and the Moi University institutional review boards.
We used stratified random assignment to avoid relative deprivation and ensure that sexual experience and gender were equivalent by study condition at baseline. First, we assigned the same study condition to all eligible participants in the same household; we also assigned the same condition to participants in households in close proximity (as in polygamous households). Next, using baseline survey data, we stratified households according to the participant's sexual debut and gender, and then generated random numbers for random assignment.
All participating households received mosquito nets and blankets, as well as food supplements (maize, oil, sugar, water guard) every fortnight. Experimental (E) condition participants also received uniforms and school fees. A local adult female "community visitor" was assigned to approximately 10 E children, and was required to visit their households at least monthly and schools weekly to monitor their school attendance. If needed, the community visitor could use intervention funds to address problems resulting in absenteeism (e.g., sanitary napkins for girls during menses; clinic visit and medication for common problems, such as malaria or parasites). The budgeted cost of the school support intervention was approximately $200/ year/child; the budgeted cost of food supplements and other services provided to all participants was approximately $100/ year/child. We used factor analyses to create multi-item indices and conducted 2 and t tests to establish baseline group equivalence. For intervention effects, we tested differential change from baseline to follow-up between the E and control (C) groups using generalized estimating equations (SAS Proc GENMOD; SAS version 9.1, Cary, North Carolina, USA). The models assessed the main effects of condition and time and the condition by time interaction, controlling for age and gender. Because of the small sample size, we used a significance standard of p Յ .10.
Results
Baseline survey data were essentially equivalent between the E and C groups, except for marginal differences for school uniforms and attitudes about waiting until marriage before sex ( Table 1) . Both of these were in the direction that would favor the C group.
At the 1-year follow-up, 98% of participants responded to the survey. Significant differences by condition over time were as follows: those in the C group were more likely than those in the E group to: (1) drop out of school (12% vs. 4%; p ϭ .05), (2) begin sexual intercourse (33% vs. 19%; p ϭ .07), and (3) report attitudes supporting early sex (p Ͻ .001). Those in the E group were more likely than those in the C group to perceive that adults in the family liked or cared about them (p ϭ .02). Those in the E group were less likely to perceive that it is acceptable for a husband to beat his wife if she refuses sex (p ϭ .07) or for any reason (p ϭ .07). All significant differences were in the hypothesized direction (Table 2 ).
Discussion
After 1-year of exposure to the intervention, we found evidence that comprehensive school support can prevent school dropout, delay sexual debut, and reduce HIV risk factors. We also found evidence that school support increases prosocial bonding and gender equity attitudes. These effects are promising, particularly given the small size of the study, the young age of the adolescents, and the inclusion of both genders.
A major limitation of the study is the small sample size, making it infeasible to discern intervention interactions on the basis of gender or factors that mediate the relationship between school support and HIV risk behaviors. Moreover, the study can only be generalized to the orphan youth of the Luo tribe in rural western Kenya. However, this pilot study is the first known community-based structural intervention found to reduce HIV risk behaviors among adolescent orphan boys and girls in subSaharan Africa.
Our findings add to the mounting evidence that school support can help reduce HIV risk behaviors in high-prevalence, lowresource countries. Besides replication with a larger sample size, models for widespread diffusion of comprehensive school support, with safeguards to ensure that funding reaches and benefits orphan students, are also needed. 
